The present study is the continuation of our previous finding 1 where we reported comparative antioxidant properties as well as phenolic contents of methanolic extracts from leaf, fruit, root and stem barks of Morus alba L. (Moraceae, white mulberry) and concluded that stem bark was the potent source of antioxidants. According to folk research, M. alba that has a long history of medicinal use in Chinese as well as Indian herbal medicine is known to show antioxidant, analgesic and CNS depressant activities.
The present study is the continuation of our previous finding 1 where we reported comparative antioxidant properties as well as phenolic contents of methanolic extracts from leaf, fruit, root and stem barks of Morus alba L. (Moraceae, white mulberry) and concluded that stem bark was the potent source of antioxidants. According to folk research, M. alba that has a long history of medicinal use in Chinese as well as Indian herbal medicine is known to show antioxidant, analgesic and CNS depressant activities. 2, 3 However, there is no clear finding that shows the correlation among these activities. Hence, our present research was conducted to evaluate the rationale of folkloric reputation of M. alba by studying in vivo analgesic and CNS depression activity of the antioxidative fraction in mice.
Stem barks of M. alba were collected from the botanical garden of Rajshahi University, Rajshahi, Bangladesh and were identified by a taxonomist at the Department of Botany, University of Rajshahi (Voucher No. 50). The dried grinded stem powder (1kg) was extracted with methanol using cold extraction process to get brownish red colored extract (MEMA, 39 g). For biological activity, Swiss albino mice, aged 4 weeks and weighing between 40-45 g of both sexes, were purchased from ICDDR,B Acetic acid-induced writhing method described by Hasan et al. 4 and formalin-induced pain test reported by Sharma et al. 5 were used to determine the analgesic activity of the extract at a dose of 100 and 200 mg/kg bw. CNS-depressant activity was measured by open field 6 and hole cross 7 test at a dose of 250 and 500 mg/kg bw.
In acetic-acid induced writhing test it was found the MEMA at 100 and 200 mg/kg bw showed writhing inhibition of 56.96% and 63.91%, respectively whereas standard indomethacin showed analgesic activity with writhing inhibition of 58.86% when compared with the control group whereas in formalin-induced pain test the MEMA showed dosedependent decrease in licking time. Analgesic activity at 100 mg/kg was 72.89 whereas at 200 mg/kg, 43.45 in the early phase when compared with diazepam (47.18). In the late phase, the MEMA showed significant score of pain (47. In open field test the extract showed dose dependent reduction of behavioral activities which were statistically significant. A noticeable result was found at 120 min after the administration of MEMA with a significant decrease in number of movement at a dose of 250 and 500 mg/kg (22.6 ± 4.83 and 14.8 ± 2.95, respectively, as compared to 118.0 ± 1.58 in the control group and 9.6±1.14 in the standard group). The hole cross test showed dose dependent reduction in the locomotor activity. At higher dose, the reduction of locomotor activity was similar to that of standard diazepam and the depressant effect on CNS was found to be statistically significant.
Intra-peritoneal administration of acetic acid causes localized inflammation in mice due to biosynthesis of prostaglandin and leukotriens through cyclooxygenase and lipooxygenase pathway. 8 The released prostaglandins, mainly PGI2 and to lesser extent PGE2, were responsible for pain sensation. So, the significant analgesic activity of the methanolic extract of M. alba was thought to be due to its possible interference in the biosynthesis of prostaglandin and possible other mediators. The pain in the early phase of formalin-induced pain test was due to the direct stimulation of the sensory nerve fibers by formalin, while the pain in the late phase was due to inflammatory mediators, like histamine, prostaglandins, serotonin and bradykinins. 9 In our present study, the MEMA showed dose-dependent decrease in licking time suggesting MEMA blocked the stimulation of sensory nerve fiber necessary to produce pain.
Satisfactory results from CNS-depressant activity tests revealed that the MEMA display a behavioral profile that is consistent with an anxiolytic and CNS-depressant action. It has been reported that flavonoids bind with high affinity to the benzodiazepine side of the GABAA receptor, 10 hence, it is possible that the presence of several polyphenols 1 in the extract, could account for its effect on CNS. The MEMA significantly reduced the locomotor activity as shown by the result of the open field and hole cross tests. In both of the test, MEMA showed dose dependent reduction of locomotor activity which was comparable to the standard. It has been reported that increased locomotor activity considered as an increase in alertness and decreased locomotor activity was associated with sedative effect. 11 Our findings indicated that MEMA showed CNSdepressant activity by decreasing locomotor activity. Therefore it is possible that the methanolic extract of M. alba may act by potentiating the inhibition of GABAB receptor in the CNS via membrane hyper polarization which leads to a decrease in the firing rate of critical neurons in the brain or may be due to direct inhibition of GABAB receptor by the extract.
On the basis of our results obtained from the present study, it can be concluded that the methanol extract of the stem bark of Morus alba possesses remarkable CNS-depressant activity and thereby supports to the traditional use of the stem bark of this plant in mental disorders. Present work was a preliminary effort which will require further detailed investigation including characterization of active compounds and requires preformulation studies for development of a potential dosage form.
